Behavioral and neurobiological effects of prenatal stress exposure in male and female APPswe/PS1dE9 mice.
Epidemiological evidence implies a role for chronic stress and stress-related disorders in the etiopathogenesis of sporadic Alzheimer's disease (AD). Although chronic stress exposure during various stages of life has been shown to exacerbate AD-related cognitive deficits and neuropathology in AD mouse models, the role of stress exposure during the prenatal period on AD development and progression remained to be investigated. The present study therefore explored the effects of prenatal maternal stress (PMS) in both male and female APPswe/PS1dE9 mouse offspring in terms of cognition, affect, and AD-related neuropathology. As prenatal perturbations are likely to mediate their effects via alterations in epigenetic regulation, changes in hippocampal DNA methyltransferase 3a, 5-methylcytosine and 5-hydroxymethylcytosine levels were assessed as underlying mechanisms. Repetitive restraint stress during the first week of gestation exerted a sex-dependent effect, with male PMS mice showing spatial memory deficits and a blunted hypothalamus-pituitary-adrenal axis response, while female PMS mice showed improved spatial memory performance, increased depressive-like behavior, as well as a decrease in hippocampal plaque load. In addition, sex differences were observed among APPswe/PS1dE9 mice, independent of PMS (i.e., female mice showed impaired spatial memory performance, higher hippocampal plaque load, altered amyloid precursor protein processing in the CA3 and lower DNA methyltransferase 3a immunoreactivity in the dentate gyrus when compared with male mice of the same age). In conclusion, PMS exposure impacts on the behavioral phenotype and neuropathology of APPswe/PS1dE9 mice. Moreover, given the remarkable sex differences observed, one should not overlook the impact of sex-specific responses to environmental exposures when investigating gene-environment interactions in AD.